Determination of trace amounts of β tegafur in commercial α tegafur by powder X-ray diffractometric analysis.
The main objective of this work was to develop a suitable analytical technique for determining trace amounts of the thermodynamically stable solid form in bulk samples of metastable form, to a sensitivity of 0.005%-1.0%. Tegafur (5-fluoro-1-(tetrahydro-2-furyl)-uracil) α and β crystalline forms were used as a model for this problem. The trace content of the thermodynamically stable β polymorphic form in tegafur samples was increased by promoting phase transition from the bulk of thermodynamically metastable α form to β form, and achieving sufficient β form content for a quantitative powder X-ray diffractometry (PXRD) analysis. The phase transition was stimulated by adding water to the samples and then grinding in controlled conditions (temperature, time, grinding speed). A calibration line was constructed using the least squares method. By using a solvent that does not form hydrates with the analysed polymorphs, it was possible to promote the phase transformation from metastable form to the thermodynamically stable form. After sample preparation, the thermodynamically stable solid form content in the analysed mixture had increased proportionally to the initial weight fraction (0.005%-1.0%) of the stable form seed crystals in the samples, and the coefficient of proportionality was 43.0±0.9, with a standard deviation S(n) =1.5%. A simple, sensitive, semi-quantitative analytical method was developed for the low-level determination of the thermodynamically stable polymorphic form in mixtures of thermodynamically stable and metastable polymorphs.